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Two  Crack  Failure  Modes  in  Solid 


Good  Correlation  Exists  Between  the  Predicted 
and  the  Measured  Crack  Initiation  Load  and  the 

Initial  Crack  Length 
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Stress-Strain  Curve  at  Strain  Rate  0.02/m  in 


There  Exists  a  Representative  Area  for  a 
Valid  Continuum  Assumption  of  Solid 
_ _ Propellant _ 
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Size  of  Region,  mm 


A  Technique  is  Developed  to  Predict  the 
Initial  Crack  Length  in  Solid  Propellants 
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The  Inhomogeneity  of 
Microstructure  Plays  a  Key  Role  in 

Crank  Initiation  and  Growth 
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0.425  inch  0.450  inch  0.475  inch 


Microstructure  Induces  a  Large 
Inhomogeneous  Variation  in  the  Strain 


The  Interaction  Between  Large  Deformation  and 
Crack  Propagation  Process  Localizes  around  The 
Crack  Tip  Regions 
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Critical  Defect  Assessment 
(CDA)Program  Introductory  Information 
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using  non-destructive  evaluation  (NDE)  data 


CDA  Task  1:  Fracture  Mechanics 
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into  existing  capabilities,  such  as  SBAS 


CDA  Task  1.1:  Initial  Crack 
Development 
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When  possible,  the  micromechanics  model  in 
the  SLPT  program  will  be  employed 


CDA  Task  1.2:  Crack  Growth 
Initiation  Threshold  or  Onset 
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/  CDA  Task  1 .3:  Crack  Growth 
'  Propagation 

Characteristic  Relationship  Between  Crack  Speed 


5 - -3  i  -'i - 5 - 1  da/dt  =  a  (K  -  KC)P 

Crack  speed  (irVmn  in  log  scale)  a=  9.55  x  10'9;  (3  =  4.57;  Kc  =  1.62 

low  rate  a  =  6.07  x  10“10;  p  =  5.88;  Kc  =  4.79 


